Resveratrol inhibits glucose metabolism in human ovarian cancer cells.
Resveratrol is a phytoalexin found in grapes that inhibits the in vitro growth of multiple tumor cell types. We showed previously that resveratrol induces autophagic cell death in ovarian cancer cells. Because autophagy is typically an adaptive response to nutrient starvation, we hypothesized that autophagy would also be triggered when ovarian cancer cells are nutrient deprived and that resveratrol could in fact be acting by inducing a starvation-like signaling response. Ovarian cancer cells were incubated with normal media, media containing resveratrol, glucose free media, or media lacking amino acids. Growth inhibition was determined using the sulforhodamine assay. Cells were evaluated for autophagocytosis by analyzing cleavage of LC3. Glucose uptake, lactate production, and activation of glycolytic regulators pAkt and pmTOR were analyzed following resveratrol treatment. We show here that epithelial ovarian cancer cells are highly sensitive to glucose-deprivation-induced cell death and like resveratrol, glucose deprivation induces caspase-independent cell death with hallmarks of autophagy. Consistent with the hypothesis that resveratrol treatment results in biochemical conditions that mirror a nutrient deprived state, we found that resveratrol dramatically reduces glucose uptake and lactate production. Moreover, resveratrol reduces the levels of phosphorylated Akt and mTOR, two signals that increase glucose uptake and the rate limiting steps in glycolysis. Our findings are consistent with the hypothesis that resveratrol-induced changes in glucose utilization comprise the mechanism that underlies resveratrol-induced autophagocytosis in ovarian cancer. Inhibition of glycolysis in ovarian cancer with resveratrol or other compounds may be effective therapy for ovarian cancer.